In academia as well as in policy circles, entrepreneurial activities are placed at the focal point for regional development. However, geographical factors such as urbanization and peripherality are often neglected in this strand of research despite the increasing need for place-specific policies. The aim of this paper is therefore to analyse how start-up rates vary across municipalities in Sweden 2002-2012 by focussing on spatial differences of human capital, social capital, entrepreneurial culture and industrial specialization. Our multilevel models show how the degree of rurality and peripherality, respectively, moderates the role of different regional resources. The paper concludes by suggesting the formulation of separate policies considering urban, rural and more peripheral regions.
Introduction
Previous research has established that entrepreneurship and regional development are interrelated. On the one hand, entrepreneurship is viewed as a vehicle of economic growth and a tool for diminishing labour market tensions (European Commission, 2013) . On the other hand, factors crucial for regional development also shape opportunities to establish and develop enterprises (Unger et al. 2011) . The missing piece in this puzzle is the geographic dimension. As emphasized by both Westlund, Larsson, and Olsson (2014) and Grek, Karlsson, and Klaesson (2011) , geographical factors such as urbanization and peripherality are often neglected in this strand of research despite the increasing need for place-specific policies. Consequently, while there is a growing interest in relationships between formation of new companies and both human and social capital, there is still a need for a more geographically oriented analysis regarding what type of regional endowments matter and where they do so (Westlund, Larsson, and Olsson 2014) .
Understanding such relationships is particularly important for the development of rural and peripheral regions. As emphasized by , metropolitan and core regions are locations where multiple resources facilitating economic growth are abundant, while rural and peripheral regions tend to lack such resources. In this regard, it is imperative to understand not only what types of factors facilitate entrepreneurship, but also if different factors play different roles in different geographical contexts. Some studies suggest that the determinants of start-up formation are the same for urban and rural areas (Elert 2014; , while others provide evidence that determinants might vary depending on geographic characteristics (Eliasson, Westlund, and Fölster 2013) . The former findings indicate that in the context of entrepreneurship, no particular entrepreneurial policies for rural areas are advised, while the latter opt for the development of different local strategies. In this regard, the context-specific investigation of factors facilitating start-up formation can help us understand the aspects in which entrepreneurial policies should take into account different regional characteristics.
The aim of this paper is therefore to analyse regional mechanisms behind start-up rates. We investigate the role of human factors on regional level for new firm formation and how it varies across municipalities in Sweden 2002 Sweden -2012 . The analysis focuses on formation of microenterprises, as their foundation is more likely to stem solely from local, individual resources rather than multinational investments (Donner and Escobari 2010; Mead and Liedholm 1998) . We analyse this using multilevel models to explicitly account for the spatial setting in which new firms are established. This is made possible using data from a municipality-level (the most local administrative unit) database on human and social capital, as well as the industrial structure of the Swedish economy. This data has a hierarchical structure and includes multiple observations from the period 2002-2012 per municipality, with the municipalities nested within functional labour market regions (i.e. coherent commuting areas). To make the best use of this rich dataset, we employ three-level models that take into account the potential regional dependencies between municipalities.
The contribution to the literature is threefold. First, it provides evidence regarding the so-called soft and hard place-specific factors (i.e. social characteristics, structure and size of local economy, respectively) that promote formation of new companies. Second, it shows how the geographic context moderates the impact of both soft and hard factors on start-up rates. Thereby finding that the determinants of start-ups differ in space, going beyond strictly market-oriented drivers. Third, it provides evidence that effects related to rural and peripheral dimensions need to be distinguished in estimation procedures to capture aspects specific to these two geographical settings.
Literature review and hypotheses
There is large body of evidence indicating that rates of new firm formation tend to be quite persistent over time (Armington and Acs 2002) . For example, Fritsch and Wyrwich (2014) show that, in the case of Western Germany, regional differences in entrepreneurship levels were stable for eight decades despite disruptive historical events. They argue that the explanation for this stable trend is that the changes in factors influencing entrepreneurial activities have an evolutionary character. Entrepreneurial literature also indicates that both soft factors (related directly to social characteristics such as level of human capital and social capital as well as the presence of entrepreneurial culture) and hard factors (concerning structure and size of local economy) should be considered when analysing regional entrepreneurial patterns (Armington and Acs 2002; Fritsch and Wyrwich 2014) . Nevertheless, there is still a need for a more geographically oriented analysis concerning what type of regional endowments matter in specific geographic contexts (Westlund, Larsson, and Olsson 2014) . Therefore, in the following sections we present the key findings regarding the role of soft and hard factors in start-ups formation process and analyse their role in the context of relative peripherality and agglomeration.
Human capital and opportunity-driven entrepreneurship
An important regional factor shaping entrepreneurial patterns is a level of regional human capital. In general, entrepreneurs that are more educated tend to be located where a more educated workforce already is located and such locations tend to enjoy higher start-up rates (Parker 2018) . There is a number of reasons for this relationship. Rauch (1993) , for example, argues that the average level of human capital is a local public good and the empirical research in economic geography shows that the human capital accumulated in regions might have positive external effects on the local labour market as a whole (Armington and Acs 2002) . In this regard, a high level of regional human capital indicates that a significant number of nascent entrepreneurs might have a higher degree, but also that the individuals planning to start a company will have relatively easy access to highly educated employees and expertise. The importance of skills with regard to the activities of a newly established firm has been confirmed by a number of studies on companies in different sectors of the economy (Borggren, Eriksson, and Lindgren 2016; Brouder and Eriksson 2013; Heebels and Boschma 2011; Klepper 2002) .
Besides direct link between human capital and regional start-up activities, there is also a motivational aspect as human capital might influence what type of individuals take decision to start a company. One of the most important distinctions regarding entrepreneurial motivation is the difference between necessity-driven and opportunity-driven entrepreneurs (Acs 2006; Reynolds et al. 2001) . At one extreme, an opportunity-driven entrepreneur may start a business in response to a perceived business opportunity, assuming that this is the best available allocation of skills and resources. At the other extreme, a necessity-driven entrepreneur is forced to start a business because of a lack of other options (e.g. lack of, or unsatisfactory, employment opportunities).
In the case of Sweden, where the unemployment level is relatively low and population is protected by a well-developed welfare system, the share of necessity-driven entrepreneurship is one of the lowest among developed countries, and the vast majority of entrepreneurial decisions are driven by identified opportunity (Kelley, Singer, and Herrington 2016; Singer, Amoros, and Arreola 2015) . Still, such findings do not exclude the possibility that necessity-driven entrepreneurship might be prevalent in some regional contexts as previous studies have shown that the availability of job opportunities in incumbent firms are scarcer in the most remote areas in Sweden due to the spatially selective restructuring of manufacturing sectors (Eriksson and HaneWeijman 2017) .
Therefore, regional endowments might play different roles for start-ups created by individuals driven by more opportunity-or necessity-driven motivations. In the case of human capital, both the most and least skilled individuals form a disproportionately high number of entrepreneurs (Parker 2018; Poschke 2013) . Although a main distinctive factor between opportunity-and necessity-driven entrepreneurs is motivation, one can expect a higher presence of highly educated individuals among opportunity-driven entrepreneurs (Caliendo and Kritikos 2009; Furdas and Kohn 2011) . This is because human capital might help to establish and run a business, but it also increases the availability of other attractive options for a nascent entrepreneur (Le 1999) . In addition, recent empirical evidence for Sweden shows that people with a higher level of human capital are more likely to start a company when economic conditions are favourable compared to those with lower level of education (Svaleryd 2015) . Therefore, to account for this specific role of human capital during favourable economic conditions, we expect: (H1) A high level of human capital will trigger higher rates of start-ups in regions with low unemployment rates
Social capital and peripheries
More relation-oriented perspectives on entrepreneurship highlight that similar to innovation and creativity, entrepreneurship is a social process (Florida, Adler, and Mellander 2017) . Rutten (2017) for example emphasizes that while knowledge in essence is personal, it is also interdependent with knowledge of other individuals. While human capital concerns personal skills and capabilities, social capital is created through interactions between people (Coleman 1988) . Therefore, another important regional factor might be social capital.
A high level of social capital allows trust and cooperation among individuals, and the compliance with laws and social rules is beneficial for the local community. According to Scott and Storper (1995) , the regional industrial culture (in terms of mutual trust) is therefore crucial for local economic development. Helliwell and Putnam (1995) , as well as Putnam (2007) , argue that higher social capital is a main source of the differences in economic growth. Nevertheless, there is also some evidence of the ambiguous role of social capital. As emphasized by Malecki (2012) , a high level of social capital can create too much bonding, which carries the risk of conformity and restricts entrepreneurial initiative and individual freedom. Two examples of the possible negative outcomes of social capital discussed in the literature are the closure of networks and collective blindness (Malecki 2012; Tura and Harmaakorpi 2005) .
To tackle this ambiguous role of social capital, a more in-depth analysis of its different aspects is needed. Already Granovetter (1973) distinguished between different types of relations: 'strong' ties such as family and friends and 'weak' concerning loose type of relationships such as acquaintances. A more recent distinction is between bonding and bridging aspects of social capital (Putnam 2001) . While bonding social capital represents dense networks of homogeneous groups (such as families), bridging social capital refers to more inclusive heterogeneous networks spanning over different groups within society. From the perspective of the individual entrepreneur, both types of social connections might be relevant when starting and running a business (Parker 2018) .
However, although social ties per definition are made between individual actors, the regional aggregate of social capital also influence regional development (Cortinovis et al. 2017 ). In the case of Sweden, Westlund, Larsson, and Olsson (2014) provide some evidence that different aspects of social capital related to civil society at regional level can contribute positively to the propensity of establishing a new enterprise. In addition, as emphasized by Parker (2018) an important feature of social capital is that it might serve as a substitute for other resources that are otherwise unavailable for local entrepreneurs. This substitute feature of social capital might be of particular importance for regions facing unfavourable economic conditions. For this reason, to account for the substitute feature of social capital we can expect: (H2a) A high level of social capital will trigger higher rates of start-ups in regions with high unemployment rates
The substitutive role of social capital might be important not only in regions with unfavourable economic conditions in a certain period, but also in regions with an unfavourable location. In this regard, the role of cities attracts particular attention in entrepreneurship research. Consequently, the mainly urban perspective in the literature situates rural locations at the opposite side of the spectrum without distinguishing between rural and peripheral areas. This paper extends this literature. Although rural areas are often also peripheral, being rural and being peripheral imply different types of challenges to entrepreneurial activities. In case of rural regions, there is likely to be a scarcity of local resources while the prime challenge for peripheral regions might also be a lack of accessibility to adjacent resource-rich urban environments. As shown by Hedlund (2016) , rural areas in Sweden in close vicinity to urban centres are in fact very different types of locations than more peripheral locations.
A possible way to compensate for a shortage of assets on the regional level might be reaching places, such as large metropolitan regions, where they are abundant. From this perspective, relative proximity to a large city can be an advantage and compensate for problems stemming from shortages of human factors, low population density and an overly specialized regional economy. This mechanism might imply that, for peripheral regions, all factors supporting entrepreneurship development that are available within the region might be relatively more important than for more centrally located regions. There is, however, a caveat regarding this mechanism. Peripheral regions might not have enough local assets to support local development at all (McCann and Ortega-Argilés 2016) , and at the same time they may be too distant to support entrepreneurial activities through linkages with the core. In such case, the effects of local assets can be lower than in more centrally located regions, as the regions lack critical mass for entrepreneurship development.
Still, the substitute feature of social capital might be of importance not only for regions with unfavourable regional conditions in terms of high unemployment rates, but also for regional economies where other resources are scarce. For this reason, we can expect that: (H2b) A high level of social capital will trigger higher rates of start-ups in peripheral regions
Entrepreneurial culture
Another factor affecting regional start-up rates is entrepreneurial culture (Andersson and Koster, 2010; Armington and Acs 2002) , which is also referred to as business social capital (Westlund, Larsson, and Olsson 2014) . Entrepreneurial culture concerns the perception of the local population and institutions regarding entrepreneurship. There is evidence that low entrepreneurial culture might be the result of the presence of large-scale industries and highly specialized economy in the past. Even if the industrial profile of the local economy has changed, the attitudes tend to be transferred across generations (Glaeser, Kerr, and Kerr 2015; Stuetzer et al. 2016) . Also as other informal institutions, which are deeply rooted into the population, entrepreneurial culture tend to evolve very slowly (Glaeser, Kerr, and Kerr 2015) .
The presence of entrepreneurial culture indicates positive attitudes of regional population towards individuals who favour own business activity over gainful employment (Fritsch and Wyrwich 2014 ). An abundance of entrepreneurial culture encourages people to become engaged in start-ups, as they as well as other members of society acknowledge such activities as significant and positive for the community. In this regard, entrepreneurial culture might be considered as an attitude of regional population rather than regional resource or capability. Therefore, the role of entrepreneurial culture is likely to be an universal character. That is because a higher share of the local population might be interested in start-ups independently of other regional settings. Consequently, we can expect that:
(H3) The role of entrepreneurial culture remains the same across regions independent of other regional characteristics
Urbanization and localization
Other crucial aspects of the regional context of start-up propensity are the potential agglomeration effects. They can be differentiated into urbanization and localization economies (Beaudry and Schiffauerova 2009; Bosma and Sternberg 2014) . The most recent literature emphasizes the role of specialization, related variety and unrelated variety in the development of competitive regional economy as well as the creation of new business entrants.
Maintaining-related variety within the industrial structure allows for recombining existing skills and resources into new products and services, and facilitates primarily incremental innovation (Boschma 2015) , while unrelated variety increases the probability of technological breakthroughs (Castaldi, Frenken, and Los 2015) . At the other extreme, the domination of a region's economy by specific sectors may cause the problem of lock-in and limit openness and flexibility (Boschma 2015) . It might also take time for the specific industry to dominate the regional economy, and therefore highly specialized regions might be dominated by industries in the late stage of the industrial life cycle when the number of new entries is relatively low (Fritsch and Mueller 2007; Klepper 1997 ).
Although we might expect that highly specialized regions suffer from lock-in effects and therefore lower start-up activities, these effects might not always be equally detrimental and depend on both the size of the population and how favourable the regional economic conditions are.
The size of the population in the region provides key resources for business development, and delineates the size of the market. Recent labour market research shows that thick labour markets provide better (faster and more precise) employer-employee matching (Duranton and Jayet 2011) . As shown by Bleakley and Lin (2012) , in areas with a higher population density, employees tend to be less likely to change occupation or industry. The lower mobility between industries allows for less recombination of inter-industry skills and resources, which is the attribute of diversified economies (Glaeser et al. 1992) . As urban regions are also more likely to provide better access to assets that complement human and social capital, we expect that in the case of more urbanized areas the difference in start-up rates between diverse and specialized economies will be smaller.
Another argument considering specialization points towards same effect, but builds on the role of relative (share of the sector) and absolute (size of the sector) specialization. As emphasized by Kemeny and Storper (2015) , every industry sector needs specific inputs, such as skilled labour, knowledge or supply chains. Therefore, a certain degree of absolute specialization is necessary to provide the sector with all the necessary inputs. Moreover, increasing absolute specialization provides Marshallian externalities of localization for regional economy through at least three mechanisms: sharing of input of suppliers, matching of specialized labour and supply, technological learning and spillovers (Florida, Adler, and Mellander 2017; Kemeny and Storper 2015) .
In this regard, large regions can be more diversified (have lower relative specialization) as they are able to provide larger number of sectors with necessary inputs, but they also might benefit from high degree of absolute specialization by utilizing Marshallian externalities. Therefore, while high level of relative specialization might hinder start-up levels in all the regions this effect might be partially compensated by Marshallian externalities in the case of large regions. Hence, in our next hypothesis, we expect that:
(H4a) The larger (the more densely populated) a region is the less harmful relative specialization will be for the regional start-up rate
The effect of relative specialization on regional start-up rates might also depend on regional unemployment levels. The reason for this is that specialized regions have very limited capacity to absorb a negative economic shock. In such case, a specialized industrial structure facilitates neither recombination nor restructuring (Boschma 2015) . Alternatively, in case of economic upturn, opportunity-and demand-driven driven start-ups might emerge in sectors such as retail or restaurant, which serves the needs of the principal sector and its employees. Hence, our final hypothesis is formulated as follows: (H4b) A high level of regional relative specialization has less detrimental effect on start-up levels in regions with low unemployment rates
Data
The data used in this paper comes from three different sources. Regional macro-data for the entire Swedish economy comes from Statistics Sweden, the rAps-RIS database that is maintained by the Swedish Agency for Economic and Regional Growth (Tillväxtverket), and the Business Climate Database managed by the Federation of Swedish Enterprise (Svenskt Näringsliv). All data was collected for the period 2002-2012 at the municipal level.
Dependent variable
To calculate the value of the StartUpRate variable used in the analysis, the number of newly formed microenterprises (0-9 employees) per 10,000 inhabitants of working age (16-64) was determined. This category covers the legal definition of microenterprise according to the European Commission (2003), which is also widely used in the literature (Donner and Escobari 2010) . In the case of microenterprises, the personal involvement of the entrepreneur is the central element of the enterprise (Mead and Liedholm 1998) . We can therefore expect a direct link between the human factor and the start-up foundation.
1 The ratio of start-ups per working age population is one of the most common approaches for measuring regional entrepreneurial activities and is considered as closely associated with being an entrepreneur as occupational choice (Parker 2018) .
The start-up rates per 10,000 inhabitants are presented in Figure 1 . The map displays some noteworthy regional differences. First, there are on average higher start-up rates in the north-western part of Sweden while there is a somewhat lower start-up rate in the middle part of the country. Hence, the remote Swedish municipalities close to the Norwegian border are characterized by a high level of entrepreneurship activities compared to the rest of the country. This pattern is likely to originate from necessity-driven entrepreneurship due to the relative job-shortage in these regions (Eriksson and HaneWeijman 2017) . Still, although these areas are relatively large on the map, few people reside there compared to many of the municipalities in the South. The map thus magnifies the relative importance of these areas as the start-up rates consist of relatively few persons.
Independent variables
To assess the role of the human factor, three variables have been created: human capital, social capital and entrepreneurial culture. In line with many previous studies (Eriksson, Hansen, and Lindgren 2014; Eriksson and Forslund 2013; Westlund, Larsson, and Olsson 2014) , human capital is measured as the share of the population with an education level equivalent to a bachelor's degree or higher (three or more years of study) in the given municipality.
The social capital variable aims to evaluate the general level of trust in society and towards local public officials. Social capital in essence concerns individuals and their social relations, which is why it is difficult to empirically operationalize at regional level (Malecki 2012; Rutten and Gelissen 2010) . As shown by Westlund and Adam (2010) in the context of measuring economic performance, the two most commonly applied measures of social capital are declared trust in other people and membership in associations. The former tends to be more suited for international comparisons, and the latter for comparing levels of social capital on regional level (Westlund and Adam 2010) . The latter is also used to capture differences across regions in 'bridging aspect' of social capital (Crescenzi, Gagliardi, and Percoco 2013) . That is, how heterogonous and inclusive networks are within society. In line with these findings, we use the number of associations (per 1000 inhabitants) registered on the municipality level as a proxy for social capital.
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The indicator of local entrepreneurial culture (Armington and Acs 2002 ) is based on the percentage share of entrepreneurs who assess the local (municipal) attitudes towards entrepreneurship as positive. As demonstrated by Westlund, Larsson, and Olsson (2014) , a company's perception of attitudes towards entrepreneurship strongly correlates with the overall judgment of the local business climate. This is based on annual representative surveys by the Federation of Swedish Enterprise sent to 60,000 member and non-member companies, and is defined as the percentage of all responding firms in the region that perceive the municipal attitudes towards entrepreneurship as supportive (Foretagsklimat.se) .
To assess the role of agglomeration, we created two indicators. First, the Herfindahl specialization index was calculated to assess the role of relative specialization. It is calculated as the sum of the squares of the job shares of the firms from each industry within the total job number.
3 The higher the index value, the more specialized the economy is. 4 The index tends towards 0 in the case of a large number of industries with equal employment shares, and is equal to 1 when all the jobs are concentrated within one industry (Izraeli and Murphy 2003) . As discussed in the next section, the Herfindahl index was calculated on functional labour markets level to account for existing industrial linkages between municipalities.
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To control the potential impact of urbanization, a second indicator reflecting regional density was created. This is defined as the number of employees per square kilometre. The density index was calculated on the municipality level to account for differences between more and less urbanized municipalities within the same functional labour market. Apart from capturing the potential effects of size, this variable also tends to capture many of the unobserved regional characteristics that cannot be modelled (Boschma, Eriksson, and Lindgren 2014) .
Finally, to account for situation on the regional labour market an unemployment indicator was created based on the share of population actively seeking employment. Low levels of unemployment might encourage as well as discourage some types of entrepreneurs (Armington and Acs 2002; Caliendo and Kritikos 2009) . We make no theoretical assumptions which mechanism might be of greater magnitude, but as discussed in the theoretical section unemployment levels might influence the magnitude of the impact of human and social capital as well as relative specialization on start-up formation at the regional level.
Control variables
Similarly to other studies (Westlund, Larsson, and Olsson 2014; Westlund and Bolton 2003) , we control for a set of factors that may co-determine start-up rates. For countries that attract immigrants, like Sweden, the regional share of migrants can be a potentially important factor that affects the start-up rate. As emphasized by Kloosterman (2010) and Kloosterman and Rath (2001) , the opportunity structures of nascent entrepreneurs might be divergent depending on ethnical background. For example, qualifications obtained and valued in one country do not necessarily improve the labour market performance in the new country of residence. Alternatively, as emphasized by Kloosterman and Rath (2001) in many advanced economies, there is a growing number of highly skilled immigrant entrepreneurs coming from emerging economies, who do not fit into the traditional picture of low-skill immigrant. Also, in case of strong ethnic communities, social capital might overlap strongly with ethnic capital (Kloosterman 2010) . To control for that, an indicator reflecting the share of the population born outside the Nordic countries is created.
A final set of variables is set to control for various institutional differences: the share of the public employed at the municipal level, and the average salary in the public sector at the municipal level. This is because the accessibility of public employment and high wages can act as discouraging factors for entrepreneurship (Eriksson and Hansen 2013) . For a similar reason, the share of external services purchased in municipalities compared to the total costs of their operations was introduced. This is because the political decision to outsource public services to private service providers might temporarily increase the number of start-ups.
In our more detailed model estimations, we control also for the possible impact of peripheral location. To account for this factor, we apply regional division based on methodology developed by the Agency for Growth Policy Analysis (Myndigheten för tillväxtpolitiska utvärderingar och analyser). We distinguish between metropolitan regions, regions near a city and remote regions (see Figure 2) .
In Table 1 , all the variables used in the analysis are briefly described and the main summary statistics are provided. The number of observations is a result of introducing data on 290 municipalities for the period 2002-2012. 6 To mitigate the potential problem of reversed causality, lagged values (t-1) were used for all right-hand-side variables. Table A1 in the Appendix presents the correlations between the variables model, from which we can conclude that no serious issues of multicollinearity are detected. 
Analytical approach
In this paper, we propose an application of a three-level model to account for local and regional, as well as time effects. An analysis of geographical locations on two spatial scales allows us to take into account the spatial context, since the municipality perspective allows an analysis of municipality-specific factors, such as the abundance of human and social capital, while the functional region level (FA region) permits us to assess the impact of workforce connections between municipalities. In the case of FA regions, this is not proxied by distance only but is the result of existing infrastructure, labour flows and industrial links between municipalities (Tillvaxtanalys 2013), and does not follow regional administrative divisions. For example, municipalities that belong to the same county are often categorized as parts of different functional regions. As emphasized by Shearmur (2011) , functional regions are clearly preferable to arbitrary administrative units and in order to fully account for industrial links between municipalities, we measure the degree of relative specialization on the FA regional level.
The lowest level in the model is the year, followed by the municipality, meaning that specific periods are treated as repeated measures for each municipality. According to Goldstein and Noden (2003) , using repeated measures for municipalities instead of limiting the data to a cross-section for a single year provides more robust results. The second and third levels of the model are defined at the municipality and functional region levels, respectively, which means that municipalities are considered to be nested within the functional region where they are located (Rabe-Hesketh and Skrondal 2005). Random intercept models assume two parts of the error term, one at municipality level and another at functional regional level. The latter part of the error term captures unobserved factors that may affect the start-up rate, which are common to all municipalities in the same region but are different from municipalities in other regions. This means that if some resources are available to the entrepreneurs outside the municipality, but within the same region (e.g. due to good transport and communication infrastructure), then the availability of these resources is considered and should not bias the results (Rabe-Hesketh and Skrondal 2005).
The multilevel approach has a significant advantage. On the one hand, it considers regional characteristics that are not directly controlled for by the set of variables used in the model. On the other, it allows variables to be used with low variation over time, which is not appropriate in a fixed-effect (within) setting (Rabe-Hesketh and Skrondal 2005) .
Results
All the regression results are presented in Table 2 . 7 The results of Model 1, presented as a point of reference, are in line with our expectations. The main effects of human capital, social capital and entrepreneurial culture on start-up formation are positive while the effect of relative specialization is negative. All the main effects are statistically significant. As our variables are used in logarithmic format, the model results can be interpreted as elasticities and the magnitudes of the effects can be compared (Gelman and Hill 2006) . The effects of human capital and relative specialization are largest across different model specifications, and suggest that a per cent change in the level of human capital or relative specialization is associated with approximately a half per cent lower/ higher start-up rates. The magnitude of the effects of social capital and entrepreneurial culture is approximately one-fifth of human capital and relative specialization.
Continuing with Model 2, the interaction effects between these four factors and unemployment levels were introduced. Changing the model specification did not substantially alter the main effects presented in Model 1. The interaction effects are supposed to verify the moderating role of favourable economic conditions (unemployment levels) hypothesized in the theoretical section. The interaction effect is not significant in the case of human capital. We therefore need to reject the first hypothesis (H1) stating that a high level of human capital will trigger higher rates of start-ups in regions with low unemployment rates. In our hypothesis H2a, we expected that a high level of social capital would trigger higher rates of start-ups in regions with high unemployment rates. As the interaction effect is positive and statistically significant we can confirm the hypothesis H2a.
Similarly to human capital, the interaction effect between entrepreneurial culture and unemployment level is not statistically significant. In our third hypothesis, we theorized that the role of entrepreneurial culture would remain the same across regions with diverse unemployment levels. Therefore, we can confirm the third hypothesis (H3). Finally, in our hypothesis H4b, we expected that a high level of regional relative specialization has less detrimental effect on start-up levels in regions with low unemployment rates. The negative and statistically significant interaction between relative specialization and unemployment level indicates that the mitigating role of relative specialization is indeed smaller when unemployment levels are low. This confirms our hypothesis H4b.
To take the possible moderating effects of the core-periphery dimension into account, Models 3a, 3b and 3c were estimated. The models have the same specification as Model 2, but were estimated separately for metropolitan regions (3a), regions in or near a middle-sized city (3b) and remote regions (3c). After splitting the sample, the main effects of human capital and relative specialization across core-periphery dimension remain similar to the effects revealed in both Model 1 and 2. The positive effect of social capital remains statistically significant only in peripheral regions (Model 3c). This confirms our hypothesis H2b that a high level of social capital will trigger higher rates of start-ups in peripheral regions. The effect of entrepreneurial culture is no longer statistically significant in any of the split-sample models. Similarly, none but one interaction with unemployment is significant. The only exception is the interaction effect of relative specialization and unemployment in metropolitan setting.
In our final step of estimation process, Models 4a, 4b and 4c are introduced which aim to test the possible moderation effects of matching efficiency of regional labour markets. They are estimated for the same type regional settings as Models 3a, 3b and 3c, but include also interactions between population density and human capital, social capital, and entrepreneurial culture as well as relative specialization. The vast majority of these effects is not statistically significant. The exception is the positive interaction between social capital and population density in peripheral regions and the negative interaction between human capital and population density in regions (1)
(3b) located in the vicinity of middle-sized cities. These results give nearly no support to our theoretical expectations regarding moderating role of matching efficiency. In particular, there is no evidence that the more densely populated a region is, the less harmful is relative specialization for start-ups levels. Therefore, we reject our hypothesis H4a.
The remaining results of Models 4a, 4b and 4c are very similar to the results of Models 3a, 3b and 3c. The only difference is that in peripheral regions, there is a statistically significant positive interaction of social capital and unemployment (similarly to the results presented in Model 2).
It should also be noted that the control variables across different models mostly confirm our expectations and are relatively unaffected across the different model specifications. In line with our expectations, the size of the public sector proxied as the share of public employees is negatively related to start-ups, while the outsourcing of public services increases start-ups. There is also a positive correlation of salaries in the public sector, which might be explained by higher salaries in more affluent regions.
Summary and discussion
The aim of this study was to investigate the role of human factors in the regional start-up creation process in different spatial contexts. Our findings suggest that human capital, social capital and entrepreneurial culture are important for the variation of start-up rates across municipalities in Sweden, while relative specialization impedes new firm formation. These results are fully in line with theoretical predictions and earlier empirical findings on human capital (cf. Kim, Aldrich, and Keister (2006) , entrepreneurial culture (Fritsch and Wyrwich 2014) and specialization (Boschma 2015; Klepper 1997) . We do however provide new knowledge on under which regional circumstances these factors matter.
Human capital turned out to be a significant and positive factor explaining the regional variation of start-up levels both when all regions are included, as well as within separate categories of regions characterized by different degree of peripherality (metropolitan, close to a city, peripheries). This suggests that start-up levels in all types of regional settings are positively related to human capital and there is no threshold in terms of distance to a regional centre or size of agglomeration below which local human capital is less relevant for entrepreneurial activities.
Against our theoretical expectations formulated in Hypothesis 1, there is no evidence that the role of human capital is stronger in the regions where unemployment levels are low. This finding emphasizes external effects of human capital and suggests that a high level of regional human capital might facilitate regional start-up activities mainly due to availability of educated workforce rather than due to activities of educated, opportunity-driven entrepreneurs (Armington and Acs 2002) . Moreover, neither in metropolitan nor in peripheral regions does the degree of urbanization (population density) moderate the main effect of human capital. There is only a statistically significant negative interaction of human capital and population density in regions located close to a middle-sized city. Our interpretation of this finding is that it represents the effect of local administration centres where highly educated public sector employees are concentrated, who tend to have limited entrepreneurial ambitions.
The results of Model 2 revealed that social capital is positively associated with start-up activities. The results also confirmed Hypothesis 2a claiming that the role of social capital will trigger higher start-up rates in regions with high unemployment rates. The estimation of separate models for regions characterized by different degree of peripherality shows that social capital could explain variation in start-up levels only in peripheral regions. This is in line with Hypothesis 2b stating that a high level of social capital will trigger higher rates of start-ups in peripheral regions. Therefore, our results confirm that social capital indeed plays substitutional role for regions facing unfavourable economic conditions or with relatively scarce resources. Our final finding concerning social capital is that it plays a more important role in more densely populated peripheral settings (positive and statistically significant interaction effect of social capital and density). This suggests that social capital might facilitate economic activities particularly in the centres of peripheral regions. As emphasized by Carson et al. (2017) , municipal centres and amenity-rich locations in relative peripheries might be growth outliers hidden by the aggregated picture of regional decline. In this regard, it might be of particular interest for development strategies targeting peripheral centres as possible focal points of regional growth.
As expected in the literature review, the results of Model 2 confirmed the positive role of entrepreneurial culture as well as our Hypothesis 3 stating that the role of entrepreneurial culture remains the same across regions independent of other regional characteristics. This indicates that entrepreneurial culture has a similar role in different regional contexts. Interestingly, in none of the models estimated for separate categories of regions (metropolitan, close to a city, peripheries) entrepreneurial culture remains statistically significant. This suggests that while entrepreneurial culture is important on national level it has limited role when regions with more similar spatial characteristics are compared. It might be interpreted as the effect of populations living in similar spatial settings having similar degree of entrepreneurial culture.
The final factor assessed was the role of relative specialization. The results of Model 2 showed expected negative effect of relative specialization on start-up levels. They also confirmed our Hypothesis 4b, which stated that the effects of specialization would be less detrimental in regions with low unemployment rates. However, in the models estimated for separate categories of regions, this effect was retained only for metropolitan regions. It might be interpreted as only metropolitan regions are large enough to alleviate some negative effects of relative specialization through demand-driven entrepreneurship. This is indeed a very interesting finding, as we in line with the results of Model 4a-c rejected that the larger the region, the less harmful relative specialization for start-up rates will be (Hypothesis 4a). In light of all these results, metropolitan regions indeed suffer less from high level of relative specialization, but mainly in time of economic upturn and also because of demand-driven entrepreneurship. The difference theorized based on matching efficiency of low-and high-density labour markets as well as Marshallian externalities do not seem to play a significant role.
Our results also allow us to formulate practical recommendations regarding start-up policies, taking into account the specificity of rural and peripheral regions. According to our results, human capital enhances start-up activities in a similar way in different regional contexts. Therefore, it seems to be universal aspect of strategies for economic development. Similarly, high relative specialization has a detrimental effect across different locations. Nevertheless, this effect might be underestimated, in particular in metropolitan regions, during the periods of economic upturn when it is partially compensated by demand-driven entrepreneurship. As a result, entrepreneurial activities in specialized regions might be more pro-cyclical. From this perspective, and particularly in a metropolitan context, public policies could use periods of economic downturn to support start-up activities in new business areas, which otherwise could face problems due to competition for resources (employees, office space, etc.) from demanddriven entrepreneurship.
According to our results, social capital is a key aspect of entrepreneurial policies in peripheral regions as it can moderate the scarcity of local resources. Furthermore, this effect seems to be stronger in denser peripheral settings, which suggest that utilizing social capital should be an important part of growth strategies aiming to support micro-urbanized centres within peripheral regions. The caveat related to this finding is that social capital is a quite enigmatic concept referring to neither individual nor aggregated characteristics, but to latent bonding between individuals. In addition, the regional data does not allow us also to distinguish if it is social capital that plays different role or whether the results are driven by different kinds of entrepreneurs in peripheral and urban regions. These remain open questions for further investigation.
Finally, our results suggest that the effects of entrepreneurial culture might be a concern of entrepreneurship polices on national level, but at least in Swedish context it does not explain differences in start-up levels between similar spatial settings.
More generally, our results indicate that acknowledging the rural-urban dimension is not enough for understanding spatial variation of start-ups. We rather find that making a distinction between peripheral and rural locations is crucial to better understand the specific role of the same factors in different regional contexts. In case of entrepreneurship studies, our paper is one of the very few accounting for all these regional aspects. On policy level, it also calls for more contextoriented regional policies, as for example EU regional policy still does not distinguish between sparsely populated and peripheral areas.
Finally, a discussion of some caveats and a suggestion for future research are warranted. First, the presented analysis concerns the number of start-ups but does not directly address the problem of their quality nor individual rationales for establishing a firm. To resolve these issues, individual micro-data and/or more qualitative approaches are needed. Secondly, as documented by Andersson and Koster (2010) and Fritsch (2013) , the drivers and effects of entrepreneurial activities are characterized by multiple time lags. Most of the spatial characteristics introduced in our models have very low within-variation, but we are aware that our modelling approach does not fully account for this problem. Our final caveat concerns the power of statistical inference. The multilevel modelling approach allowed us to incorporate spatial characteristics in our estimations with very low within-variation, but permits correlation rather than causal inference. We can therefore only partly disregard this problem by referring to other studies, such as Fritsch and Wyrwich (2016) and Bublitz, Fritsch, and Wyrwich (2015) , which make causal inference evident for some of the mechanisms similar to those theorized in this paper.
Notes
1. In this study, larger enterprises (over nine employees) were not taken into account, as the founding of these companies might be driven by a different set of factors (e.g. direct foreign investments of international corporations) and is more the result of larger business projects than a consequence of the entrepreneurship of the local population per se. 2. Specifically, we use a number of organizations registered with Bolagsverket (Swedish company registration office), which also provide a register of foundations and various types of associations. 3. This approach, focused on employment shares, is one of the number of possible methods of calculating the index. When employing the labour market perspective, the number of people employed per industry sector can be used; or, alternatively, taking the perspective of business development, a number of sites can be used per sector. As proven by Eriksson, Hansen, and Lindgren (2014) in the case of Swedish regions, different methods show comparable results. 4. An important aspect of measuring specialization is how the industry is defined. Splitting industry into two subindustries might decrease Herfindahl index. In this paper, we measure specialization on the most aggregated levels trying to capture the most pronounced differences. 5. To ensure the testing stability of the model results, models using Herfindahl index calculated on the municipality level were also estimated. The results were very similar, albeit with lower magnitude. 6. Due to changes in administrative division (concerning the municipalities of Heby and Knivsta) during the period analysed, the total number of observations amounts to 2892. 7. It should be noted that we first estimated a step-by-step procedure. In the first step, independent variables measuring human capital and social capital were introduced together with population density. In the second step, the variables for the share of the foreign-born population, the share of unemployed, and the share of public sector employment and average salary level were included. In the third step, we introduced independent variables representing specialization. As introducing additional variables changed neither the direction nor the significance of any of the variables, we have only presented the final version of the model. helpful comments on earlier versions of the manuscript. All usual disclaimers apply. Funding for this research was provided by The Swedish Research Council, grant 2016-01803.
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